Background: Nearly 20% of colorectal cancer (CRC) patients present with potentially incurable (Stage IV) disease, yet their physicians do not integrate cancer treatment with palliative care. Compared with patients treated by primary providers, surgical patients with terminal diseases are significantly less likely to receive palliative or end-of-life care. Objective: To describe surgeon perspectives on palliative and end-of-life care for patients with Stage IV CRCs. Design: This is a convergent mixed methods study using a validated survey instrument from the Critical Care Peer Workgroup of the Robert Wood Johnson Foundation's Promoting Excellence in End-of-Life Care Project with additional qualitative questions. Settings: Participants were all current, nonretired members of the American Society of Colon and Rectal Surgeons. Main Outcome Measures: Surgeon-perceived barriers to palliative and end-of-life care for patients with Stage IV CRCs were identified. Results: Among 131 Internet survey respondents (response rate 16.5%), 76.1% reported no formal education in palliative care, and specifically noted inadequate training in techniques to forgo life-sustaining measures (37.9%) and communication (42.7%). Over half (61.8%) of surgeons cited unrealistic expectations among patients and families as a barrier to care, which also limited discussion of palliation. At the system level, absence of documentation, appropriate processes, and culture hindered the initiation of palliative care. Thematic analysis of open-ended questions confirmed and extended these findings through the following major barriers to palliative and end-of-life care: (1) surgeon knowledge and training; (2) communication challenges; (3) difficulty with prognostication; (4) patient and family factors encompassing unrealistic expectations and discordant preferences; and (5) systemic issues including culture and lack of documentation and appropriate resources. Limitations: Generalizability is limited by the small sample size inherent to Internet surveys, which may contribute to selection bias. Conclusions: Surgeons valued palliative and end-of-life care but reported multilevel barriers to its provision. These data will inform strategies to reduce these perceived barriers.
Introduction
A mong 135,000 Americans diagnosed with colorectal cancer (CRC) every year, 20% present with potentially incurable disease and an additional 50% of those with early stage disease ultimately develop distant metastases. 1, 2 Emerging literature supports the integration of palliative care into standard care for individuals with serious illness such as metastatic CRC. 3, 4 However, palliative care is not yet a common component of treatment for the seriously ill; surgical patients, in particular, are less likely to receive palliative care than medical patients. [5] [6] [7] In addition to patient factors that drive surgical care, surgeon factors influence the care provided to patients even at the end of life. 8, 9 Surgeon-specific data support the concept of an agreement between the surgeon and the patient, ''surgical buy-in,'' whereby the surgeon agrees to perform a procedure while the patient implicitly commits to all postoperative care. Owing to this contractual relationship, the surgeon may delay or refuse life-withdrawing measures and the initiation of palliative care referrals. 10 Furthermore, limited data indicate that when surgeons are inclined to recommend palliation over curative surgery, they describe a multitude of restrictive factors outside of their control such as delayed consultation, urgency in decision making, and consulting physicians' expectations. 11 With the exception of this work, exceedingly little empirical evidence exists to explain how surgeons who care for patients with CRC specifically approach end-of-life care and engage palliative care specialists. To help understand the pervasive palliative care gap among surgical patients, we sought to identify and characterize the most important surgeon-reported barriers to palliative care in patients with Stage IV CRC.
Methods
Using a mixed methods convergent research design, we assessed barriers to optimal end-of-life care. 14, 15 We specifically sought to identify factors contributing to the discrepancy in receipt of palliative care among CRC patients and to develop an in-depth understanding of surgeon experiences caring for patients at the end of life. We augmented a previously validated survey (quantitative) with open-ended questions (qualitative) to explore surgeons' experiences caring for seriously ill and dying patients.
Study sample
Surgeons were invited to participate through e-mail in an online survey created by SurveyMonkey (Palo Alto, CA). Eligible participants included all members of the American Society of Colon and Rectal Surgeons (ASCRS) who were not retired and £70 years old. This study was approved and distributed by the ASCRS Survey Task Force, and approved for exemption by the University of Michigan institutional review board.
Survey format
The survey was modified from an instrument previously validated by the Critical Care Peer Workgroup of the Robert Wood Johnson Foundation's Promoting Excellence in Endof-Life Care Project. 14 The original survey contains three domains that characterize barriers to optimal end-of-life care in the ICU: clinician factors, patient/family factors, and institutional factors. A five-point Likert scale was used to assess the relative importance of each barrier. Responses ranged from one (not a barrier) to five (huge barrier). We augmented the survey to include five open-ended questions that captured surgeons' perspectives and experiences (Supplementary Data are available online at www.liebert pub.com/jpm). The questions were based on a literature review of surgeon attitudes toward end-of-life care, 37 and revised based on feedback from surgeons and palliative care specialists.
Analytic plan
Quantitative survey responses were analyzed using SAS Version 9.4 (Cary, NC). Response rate was determined by the proportion of respondents who completed the survey after opening the e-mail invitation. 15, 16 Survey results were recorded in two ways: as a proportion of respondents who reported individual factors as important barriers and as a weighted average (or ''average'' in the Results), which indicates relative importance of each barrier and specifies which answer choice was most preferred. 14 To determine proportions, the responses to the five-point Likert scale questions were dichotomized by groupings as ''none/small/ medium'' or ''large/huge.'' Dichotomized responses were then reported as a proportion. Qualitative responses were analyzed by hand using thematic analysis as previously described. 17 Quantitative and qualitative data sets were integrated during data collection and analysis to allow organization and structure of themes by relative importance to respondents (Fig. 1) .
Results
A total of 131 surgeons responded to our survey (16.5% response rate) and all were included in this study (Fig. 2) . Five themes emerged from the qualitative data with regard to surgeon perceptions of major barriers to palliative care: (1) Surgeon Knowledge and Training, (2) Communication Challenges, (3) Difficulty with Prognostication, (4) Patient and Family Factors, and (5) Systemic Issues. Emergent themes were integrated with closed-ended (quantitative) survey item responses and summarized with illustrative quotes in a joint display ( Table 2 ).
Clinician barriers: surgeon knowledge and training, communication challenges, and difficulty with prognostication Surgeon knowledge and training. The absence of knowledge regarding opportunities for and delivery of palliative or end-of-life care, along with minimal to no training, was cited as a critical barrier. Seventy-six percent of respondents (n = 89) reported no formal training in palliative care. Forty-three percent (n = 53) reported insufficient training in communication about end-of-life issues (weighted average = 3.16, SD = 0.74), 40 .3% (n = 50) in the management of symptoms that are distressing to seriously ill patients (average = 3.05, SD = 0.83), and 37.9% (n = 47) in techniques to forgo life-sustaining treatment without patient suffering (average = 3.11, SD = 0.69) ( (Table 2) . Conversely, surgeons also reported specific examples of how good communication led to improved decision making. For example, one surgeon stated, ''I was asked to discuss futility of treatment.Going over his difficult course and highlighting his personal strength through it somehow freed him to finally say it was time to stop all interventions.'' Difficulty with prognostication. Nearly half (45.2%) of respondents reported that clinicians had unrealistic expectations about patient prognosis or the effectiveness of treatment (average = 3.18, SD = 0.82), and recalled uncertainty in their own decision making (Table 1) . One surgeon reported, ''. I had a patient in the ICU with florid sepsis and multisystem organ failure. The entire care team began to wonder how long we should continue to press on with a patient who clearly could not survive.days later he is awake and alert, off pressors, on trach collar, and fully communicative.sometimes even experienced clinicians cannot predict when a patient will die or recover'' ( Table 2) .
Personal conflict and lack of awareness. Additional clinician-level barriers included psychological and/or emotional stress (30.6%, average = 2.88, SD = 0.77), insufficient attention to diverse cultural norms and customs with respect to dying, death, and grief (21.8%, average = 2.76, SD = 0.73), fear of legal liability for forgoing life-sustaining treatments (25.0%, average = 2.56, SD = 0.75), and fear of prescribing opioids and sedatives because of concern about side effects (21%, average = 2.36, SD = 0.82) ( Table 1 ).
Patient and family barriers: unrealistic expectations and discordance
Unrealistic expectations. The most commonly reported external barriers to providing optimal end-of-life care were unrealistic patient and/or family expectations about prognosis or effectiveness of treatment (average = 3.61, SD = 1.15), reported by 61.8% of respondents (Table 3) . Surgeons recalled experiences with families desiring aggressive interventions despite poor prognoses. One surgeon noted, ''Patient with poorly responding stage 4 colon cancer in multisystem organ failure getting same chemo that already failed.family wanted everything done.'' ( Table 2) . In contrast, surgeons reported occasions when the patient and family were accepting of death, they were able to provide better end-of-life care and families expressed appreciation. For example, ''85 y/o with carcinomatosis due to appendiceal cancer, presenting with SBO, refused surgery despite her brother disagreement. Ultimately sent home with iv hydration, venting PEG and palliative care. She survived 4 months. Her daughter stated that she and her mom spent the best time together over those 4 months. Her daughter thanked me for helping them understand her mom's prognosis so they could enjoy the life she had, one day at a time.'' Discordance within patients and families. Disagreements within families (average = 3.27, SD = 1.03) and between patients/families and care teams about care goals (average = 3.21, SD = 1.11) were reported by 48.9% and 43.5% of surgeons, respectively (Table 3 ). Surgeons noted multiple occasions when disagreements negatively impacted end-oflife care (Table 2) , including ''. the patient's advanced disease meant he had weeks to months at the most. I attempted to convince him to do hospice. he wanted testing and options for cure. Unfortunately, by the time he was discharged he was much weaker and no longer able to do any activities he might have been able to do had he decided quickly to accept the inevitable.'' In contrast, a number of surgeons also reported how agreement between family members and care teams led to their perception of a better death including, ''.The patient and his family accepted the inevitability of death and had a chance to spend their remaining days together at home.''
Systemic barriers: lack of documentation, lack of appropriate resources, and culture
Systemic barriers represented deficiencies in documentation or resources or reflected cultural attributes of the hospital and health system. Forty-three percent of surgeons reported the absence of advance directives (average = 3.24, SD = 1.15), and 39.7% reported the absence of a surrogate decision maker for patients who lacked decisional capacity (average = 3.10, SD = 1.12) as large or huge barriers. Multiple respondents reported challenges in the lack of appropriate documentation and specialists available to assist in end-of-life care ( Table 2) .
Competing demands for clinicians' time were reported as a large or huge barrier by 53.2% of surgeons (average = 3.45, SD = 1.22). Fewer surgeons reported that inadequate support services or a lack of consultants with special expertise in management of symptoms that are distressing to patients was large or huge barriers (34.9% and 32.8% respectively). Finally, a lack of palliative care services for dying patients was reported as large or huge barriers by 25.6% of surgeons (average = 2.29, SD = 0.88) ( Table 4) .
When palliative care specialists were available, however, surgeons were appreciative and valued the role experts played in providing end-of-life care, noting, ''I am lucky to have a good palliative care doc,'' and when asked what went well in their experiences caring for dying patients, they said, ''collaboration with palliative care team'' and ''smooth transition from acute care to palliative care.'' One respondent expressed concern regarding cultural or experiential differences between surgeons and other specialists, whereas multiple respondents expressed satisfaction when cultural differences were bridged with multidisciplin ary care, noting, ''22yo with metastatic colon cancer had sudden respiratory failure at home.MICU attending ruled out all reversible causes of respiratory failure then recommended withdrawal of support. MICU attending took the time to make sure family, primary oncology physicians and patients adolescent friends were all on same page.Communication between ICU attending and surgeon and other oncology care providers for patient made a huge positive impact.'' Half (51.2%) of surgeons reported that a culture of adding or continuing all life-sustaining therapies was a large or huge barrier (average = 3.30, SD = 1.31) ( Table 4) . Surgeons reported a lack of public understanding of the limitations of medical care, with one respondent reporting, ''.the biggest gap is that our country views death as a taboo subject and as a failure, instead of treating it like another part of life that has its own value and meaning'' ( Table 2 ). Whereas 38.3% of surgeons reported insufficient recognition among staff or institutional leadership of the importance of optimal end-oflife care (average = 2.91, SD = 1.33) ( Table 4) . One surgeon reported, ''85 year old filled with liver tumor found on exploration.Family relieved with me admin(istering) meds directly for comfort. Contact from hosp(ital) that what I did was inappropriate after patient died. Hosp(ital) needed to educate their pall care staff/nursing staff.''
Discussion
To our knowledge, this is the first study aimed at characterizing perceived barriers to optimal palliative and end-oflife care among surgeons who care for patients with CRC. We found that participating surgeons reported multiple types of barriers to optimal palliative and end-of-life care, including (1) surgeon knowledge and training, (2) communication challenges, (3) difficulty with prognostication, (4) patient and family factors, and (5) systemic issues.
We found that surgeons reported the most important barriers to be their own. Specifically, most surgeons reported that they lacked formal training in the areas of communication, symptom management, and techniques to discontinue or withhold life-sustaining therapies at the end of life. Although very few surgeons explicitly stated discomfort with providing end-of-life care, a large proportion reported difficulties, and many provided specific examples of the challenges they had [18] [19] [20] 37 As such, individual programs are tasked with providing and maintaining structured curricula and/or exposure for their trainees, which are limited across the United States and heterogeneous in their approaches. 38, 39 This deficiency in training is associated with recommendations for major surgery and fewer referrals to hospice for patients with poor prognosis cancers, suggesting that palliative care curricula may provide more meaningful and impactful clinical encounters. [22] [23] [24] [25] [26] Until palliative care training becomes a mandatory part of medical and residency training, alternative methods to achieve competency at the training level include structured curricula developed and implemented by experienced faculty, identifying mentors with skill in palliative care approaches, undergoing additional training such as the ACS Palliative Surgical Care Course, and collaborating with local palliative care specialists.
Surgeons reported communication challenges in providing care for seriously ill and dying patients. We found a persistent theme of anxiety and stress caused by obscure, incomplete, and inaccurate counseling by both the respondents and other providers. Surgeons reported frustration with inadequate communication and expressed satisfaction or fulfillment when they were able to provide appropriate communication and participate in discussions that allowed the care team and the patient to come to an agreement. In contrast to the notion that surgeons are primarily technicians, these data indicate that surgeons act as guides and recognize that the patient-surgeon relationship is based on empathic communication, and not simply the procedures performed. [27] [28] [29] [30] Our findings are complementary to a few studies of palliative care among general surgeons. A focus group study of 37 seniors and 17 surgeons found that despite a strong belief that maintaining independence and quality of life are critical for patients, surgeons have difficulty conveying their professional opinion to not pursue surgery. The authors proposed a trajectory of care outside of their own control that would inevitably lead to surgery once a surgical diagnosis was made, termed ''clinical momentum.'' 11 Factors contributing to this process include patient and family belief that a surgical consultation is indicative of surgery being the optimal therapy, and the consulting physician's expectations about the benefits of surgery. Surgeons in our own study may share similar experiences although we did not explicitly inquire about this nor did we ask respondents to describe their decision making around palliative care versus surgery. Another qualitative study demonstrated that, despite a sense of responsibility for preoperative conversations, surgeon communication was hindered by poor availability of medical records and low access to palliative care services, as well as time constraints and surgeons' own attitudes about palliative and end-of-life care. 31 Supporting the need for systematic organization and structure, surgeons reported that optimal end-of-life care relied on a multidisciplinary team-based approach. There was an appreciation for palliative care when such services were available. Conversely, when palliative care was unavailable or inadequate, desperation among respondents was evident in those seeking assistance with end-of-life decision making and the dying process. For example, the lack of timely resources may lead to ineffective or poorly executed conversations, led by more junior residents or other inexperienced providers. The widespread lack of consistent access to specialty palliative care services often renders the surgical team the sole resource for palliative care. Most surgeons recognized that both surgeons and palliative care specialists are essential for patients with end-stage CRC and cannot exist without the other. Patients who are older, malnourished, or with multiple comorbid conditions or otherwise more likely to experience poor outcomes after surgery may benefit from introducing palliative care earlier in their disease trajectory. [40] [41] [42] [43] We also found that patients' and/or families' unrealistic expectations as well as discordance within families and between families and care teams were important barriers. Multiple respondents recalled experiences of family insistence on aggressive measures despite poor prognoses. Family members, surgeons reported, have a substantial impact on the care team's end-of-life recommendations and goals. As dying patients exerted less direct control over treatment decision making, agency was displaced to the family member who may or may not have had prior discussions about preferences.
There are several limitations to our study. First, the response rate was low and, therefore, selection bias may be a limitation to generalizability. However, our response rate was consistent with other Internet surveys of surgeons, and we note that response rate thresholds alone are no longer the primary measure of survey quality. 16, [32] [33] [34] [35] Second, we did not compare surgeon-perceived barriers with barriers perceived by medical doctors or other surgical subspecialties. The goal of this study, however, was not to compare differences in perceived barriers between providers but to understand the drivers of palliative and end-of-life care among surgeons as critical members of the clinical team. Finally, our study did not inquire about how quality measures may impact end-oflife decision making after complications of surgery. 36 We acknowledge this important issue and anticipate that additional studies will clarify the implications of quality measures in end-of-life care going forward. Despite these limitations, this novel study reveals commonly encountered barriers in providing care to seriously ill and dying patients as perceived by surgeons.
In conclusion, we have identified and characterized important surgeon-perceived barriers to palliative and end-oflife care, which include clinician level factors, patient and/or family level factors, and systemic factors. A better understanding of the challenges that providers encounter may provide critical insight into strategies to improve care at the end of life for patients with CRC or other end-stage diseases.
